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(57)Abstract: 

PURPOSE: To mold the light input/output end faces of optical fibers, 
optical waveguides and various kinds of optical parts formed by using 
these fibers and waveguides in such a manner that light can be 
efficiently coupled and various optical elements can be improved. 
CONSTITUTION: An oxide film 4 is formed on approximately the end 
face part of the core 2 of the end face 342 of the optical fiber 1 
consisting of the core 2 and a clad 3. A gaseous Ar laser beam is made 
incident on the inside of the core 2 from one end face 341 of the optical 
fiber 1 and the other end face 342 is maintained in the gaseous raw 
material atmosphere of the oxide film 4. A thermal oxidation reaction is 
induced in the end face part of the core 2 of the end face 342 by the 
gaseous Ar laser beam emitted from this end 342, by which the oxide film 
4 is formed. The shape of the oxide film 4 has the thickness distribution 
nearly proportional to the gaseous Ar laser power distribution in the exit 
end face 342 of the core 2 of the optical fiber 1. The oxide film is not 
formed in the clad part on the outer periphery of the core and is formed 
only within the approximate end face of the core. 
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4. r (Oft? ^/l-? 9(4, fcfcjttfttJtWiffl/^yM 

fSrr$l£:£3 6 1 , 3 6 2, 3 6 n (n : 4~& 
+ ) ror£<£ElCflMLfcfc<DT-fo9, 
ltfltfcKff»ttT?»j4S«h.TV»4. 30 
[0 0 3 1 ] w©i5K*fElSW©*7^/U^9tt*i» 
?SSS 5 o=»T 7 rtSrei»1-5 !7^*(c]t« UfcHW 

5. Ui>fc#**#$tfSi'>'X8!i*t>lrL"C 

*5 0, ffll©#»fii:©#e£*fi±IC*3»'?*>5. 

[0032] m2isZ.xm3to%M$L'&s<o*7 7<nVi 

Wt, #5*lstfUC, Alt 0> , Ge0 2 . Si 3 N 

a , S i N, , L i NbOi , T ifelfcL i NbO, , 40 

Mg K-7T it£«L iNbO, , LiTaO,, ftif 

[0033] aam&aiMa^snaiMi ta 

4J_ 

/ti©T'fcS„ C*lttEI3 0j£:ffi0lJ-C*>«?, 2o©S[ft 
A i fcitfA, 

fo5. 2O<0ft7-f/U:? 1 1 t 1 2 ^Jt^jfiKO^JgS 
3 8 1, 3 8 2\Z.W^flXH y ) , %7 4>\>9 1 1 l±St 
ftA, &ftA, ©7ttf^£5W$ 50 



#M¥5- 1 5 7 9 3 5 
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#5tttt**U *7-f^l 2»4ttftAt ©{f^£j§ 

5. t4lJ*), HB3 8 1 J^AWLfc&ftA, fcttfi 
A, ©ft{B*§-tt=i7 7«:e»U ifcKA, ^3tf@-^fi7t 
7-</U* 1 1 &giiLT&EPl 3 2 t < ffiffi 3 8 2 

3t«-§-ll3t7^/^ 1 l»i^yX^mi-J: , 9^7t$tio 

[00 34] aSftA* ©*fi 3 8 2 Opt 

7-fA^ 1 l-CK*tS*lTfc8U 4 2#lSlHslRU Jt 
7^* 1 2«r8»U fcflll 4 3«>rt <«SB3 8 1 

*£J:9*3te3i , iootMti,-cv*<. 01490 
T?* Si ^5 *fc, = 7 7©IMH5rtfc, 

L-TV ^ i V >o £ t> o TV ^?>. 

[0035] £^SMiy»MM* 2a -/np&ifcgil 

(05) 

1)©T?3S>5. t<Cfc*>, ^1 6rtfC#4$ifiS&5 

Srli^ii*. 5©SagffltJt7r^'<l 5 

1 t 1 5 2$riefi^*, Jt*«» 5 t * 7 r 1 5 
1, 1 5 2k*mtm 7 1, 1 7 2-C**S£3tt5J: 
5K«*Ufct-©"C*)5. ±IEIWkBtl 7 lfcAWl 7 
2tt3t77'f^l 5 1 , 1 5 2k$Mi$L%5Zm&)&X' 

fe. ^f J IC(43fe7 7'T^l 5 1. 1 5 2£3ti§2gS§5FB ! ] 
©*-K7-i*-/wKa©«*«rBWlCLT»ltfc©-C*> 
5. *77'f>'<t)t*«KIB©*-K7-f-/u 
KSrogaWMg-cfcaas, fcixli, *7r-f^i 5 l 
tSUVl 5 2©3ra^3t*ft«S5 0=T7©«ttKJt 

&0o Z^X\ 3fc77f'<15 1 (fc5VM4l 5 2) (HI 

fbJSI 1 7©JSfW*«:!fc#ttrtSfc. *77-</<l 5 1 
(fe5^ttl5 2) ©3 7 7©*^I7M*»?)MS8 

5©37 7»3t/<7^*l^(p)-f5J;plcKftKl 7 1 
(*>SIM41 7 2) OMftZfrlZh-K 'QWbtef&'t 

ZZtftXiZ,, Z<D'&%. *77-f'<15 1, 152 

t ftg&K 5 K7 ^ -/U Kft*>K£*«l£i 

V^TI4, 1tm&&5&iS.&VW = 7'<f'-s'X-hot: 
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[Q 0 3 61 &«W*k>mftfrrtl^ftftMl*ftttai 

Lfct<0-C*>5. ^Jltt^y^-^l 6F*iK, LiNb 
Cb #»«»*Wy^@!&4 2 

#i£@S§4 3 !f Eft 4 6 iSft**III»4 

5&mmfc-?hz> -*■&*>*>, awm-ciiijfcsft 

fcPSBI&4 2 t 4 3 SrfttW-ft*- KflE^fflKfldl4 1 
It 4 1 2T*oft#\ £fcgffi#1&H£>)fc7 7'f'/ <: l 5 
(5£*#5*tro) t**«K^ y^@K4 2 (L 
i NbOs #&) fr*- KSftfflftftlU 0 T'Oft^fc* 
UWi1?*>3. fcfc\ «&W?4 5 l*5j:tf4 5 2tt*» 
*W-H*|SI»4 6l3j:t«** : fBB4 7«rWtt1"6« 

?xS»«[K« > »«ISIB4 3rttA^**. ;ro(ilSS4 3 
rt*e»Lfc*flr*fi*- KS6JBIMbK4 1 1 Sriio 
XL i NbO) Jt^jfiK^'f yf-@»4 2KA0, 
K«£fflSMfcHW 0&fioTAtitfJ#77'f>'<l 5rt£ 
AOs w©*77-f'<l 5rtfc*BU 3 2©rt<fi* 

1-5. *7 7 ^/<i srtfrfcflli 4 iwrt<e 
falXZtzmx* KSftfflRftlt4 0 

SriloTL i NbO, £*ttttX<ry?|SMl4 2l*?fcA 
S. r~T% 4 41M42 IfllCtJEfcBAlt 

6C:£fcJ:0. -y^[E]B4 2©)tB£i3J9#x., 

en 1 4 2©ri<en»$*. FSftffliMUU 1 2 

*raoT^*^9^»*»*»*0B4 3rtKA5, 

- ©bb©* © y yv&wmA 3 2 sraorgjt»f- 

HB4 7lcA7J$ri5 <1 ^coi^lc, *gffi0JttgJI# 
W^ftSJt^r-f^B. **8BIBJ, «77'f/<t* 
3H&BI8] ft £*£ oft ££fc*T ft 6** 

wCT% J*flBm<0#»iBlRl±$:SS 

»T«>«l«H*^Klt*0»&«r#5. ^©$ 

ffl8tffcJ84 0. 4 1 i*><ttM 1 2£fflWc„ roPJffl 
£12 7 iCTF-f. 

[0 0 3 7] rftl4ifiJgiff^=i7 5 0 (ffijff^Nb ) £ 
tf+5#*«B4 8iftJBJr*37 5 1 (JB8WN1 ) 
**1-5ft*«i&4 9£*~ K»£ffl»fcR5 2T-S^ 
LfctfWcffca. tftfc*>, N k >Ni t?, *>037| 
W, <W, T-fc5©T\ *-h*g£fflK«5 2©ti?f£ 
(i, 5 2 1, 5 2 2, 5 2 3-. 5 2 1 0 © «t 1 
1-5lcotLT, *fte>©JiflT*N., . Ni , N.. 0 
SrNb >N., >N* > ->N.,o >.N! ©<fc 9 



(7) »BB¥5- 1 5 7 9 3 5 
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©tt#i£B4 8rt©375 OrtlC&EP 5 3*|6l*>?)A r 
#*U-1r'jfc*A»$tf, W***BMfclMfc«5 2© 

<S < -f S <fc 5 fcWfrf* c t K J: o TUSt 5 r. b 
[0 0 3 8] fclc, *^^O3t«ff»D B 0 W|!!it*fe 

[0039] aam^zzdi^Mia^ifflfii (H 

10 _8J_ 

fr**. *77>f^l©A*iSUCAr^u— <f*»l 

Sr<H*$-B:5o r©A r 1ST. U— f%\*±7 7 4 '<l © 
ta»*t37JBBirtSrKat«»1-5fcit)^ffl^5. L 

»K fc£*.tf, 4 5 4. 
5nm, 4 5 7. 9 nm, 4 7 6. 5 nm, 4 8 8 n 
m, 4 9 6. 5 nm, 501. 7nm, 514. 5n 
20 m, 5 2 8. 7 n m<D®.&<D%$;>pt£ < t t-o^A/fc" 

immtZKZ < thZ&%5 1 4. 5nmtl^t 

500 mwo«0B-piMbR4 <Df$.mm&zmi£ ufc 0 * 

7 7-f/<10tiJWJgli5^S2 orttc^AU, rwsiC 
£2 OrtlCli^/XiSAf 2 4 2^iiLT^fbK4<D®^ 

Xf^S:»AUfc. *fc^©fc»JC S^2 0rtli# 

14, S i (OC, Hi ) . i:PO (OC: H 5 ) 3 Wig 
30 £jfc*2 1 Srfifitt 2 2^taSlW»$nfc^7*7 5 4rt 
icAtifc. ^LT^^^Af 2 4 1 .fcOCh ^/X2 3Sr 
iAL, '<7*5 5 4rt<B»£«{*2 1**?&fl:*tt, * 
©3R»*^^*Af 2 4 2£iIL-CK/££2 0F*9lC#V> 
fco ftJb\ O2 tfX2 3<DM\Z. N, . Arfti'ro^/ 
^?rffl^Tt)<tV\ fiffltt 2 2Wjg^lrl 5ttC(%*), 

a r »*ft©taw*/jiiMbK»»iaSEai«oBi« 

SItlJStHCiWofe, 1"ftfr*>, Ar^l' 
40 — <ffflJWB^Sr«*.5ii:lcJ:9*7 7-f^i©ffl»« 
ffllroiS^ 7JSErt tea* odiiftnft^t 
«4«r»»«1-Swia«T#S. tzkZ.ti. n^*#m. 
imWik'x-hZ. itz, 1iififfl2 2Wiag^Sx.x 
tfLmtZ>zbt£.oXi>, $6lcO: 2 3 (OgScfi^ 
%*.bZblzi' 3 xt>i$.l&m&t:ffl®?Zzb&X'Z 

[0 0 4 0] a^oft» 5P» 

7 7>f/<Bifr^feg)jl»W (E10) 
ttzmi OOXiiZ, S i (OCi Hs ) , <Di&#2 1 
50 l©/<y754 1 iPO (OC. Hi ) > ©ffifl=21 2 
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£ 2 2 2 ©4>l::Aft, A>o, O: #*231<!:232t> 
8'l*lCjjftU #*»Af 2 4 2rtC*il*ft0iK*©aS 
»Sr^«LTSl£:*2 Ort^< .fcifc+Jitf. INK 
* Lfc Hottf/ty* A>9** B 7 Lfc J: ? ft*- K 

So 

[0 04 1] ftWft$ft7 7 <'<£flft*Rl3K« i gt 

ajrfepjgtftw (Hi i) 

El Hi, H&#©ft7 7'< , '<2 8 l~284©a7© 

tziitDX'hi. rftliA r U~ fJtjUl 80>5fc£)fc 
#ttE»2 6T*4$HKU 2 7 1 

~2 7 4&ftL-Cft7 7-f'<2 8 1 ~ 2 8 4 l*iKAlt£ 
*fcjJ*fertK+5#ifc-<?*>5. c©.fc5ftflWcfc1-*i, 
tf, -«^#«*<03t77'f^«:l§li*t«iai-5-tas 

[oo4 2j aam&i^a iii ^aii fii da i 

21_ 

® 1 2 \tmm 5 ©37 7 ©«Ei*IK®HtSl4 £fi)c 
Ri-5*jSfew||l6«Sr^Lfc'b©-C'*)5. ^©4§£, Ik 
ftK4 0JR»ffl}Rft:|CttS i (OC, Hi ) « tPO 
(OC 2 Hs ) , tB (OCi Hs ) , b<Oi%&$.fc 
2 5*fflPT^5. Btft;Bi4©IR#£LTI4» 
S i (OCR. ) , , B (OCHa ) i , AI (OC 2 
Hs )■ , Ge (OC 2 H 5 ) , ftif©&JS7A'3:** 
->K©«, 7/w*y&a>'!;4r-h*»*Mei O- 
n S i Oj , x Hz O (Me : 7/U# !>&JR) ftir'Srffi 
V^5wt^T?#5. *fc±e»*£JWC, S i H, , P 
H 3 , B, H« , fti?©*if?{Mfc©^ft, S iCh , 
GeCh , POC1. tiKtoWfyftMnHfc, £ 

a. 

[0 0 4 3] ft3| t«»^ . *v? a -^g)K i§^ j5fe<oj| ftW 

(Hi 3) 

IHl 3tt/<y*-S?l 6rtlCrtKSnfc3fe*«tK5«)3 
7 7(T>m^m\^%7 7^^l 5 lfcitfl 5 2Sr»fl:R 
1 7 1 *j <fctf 1 7 2 L-C»«1-6*ft©Hit«** 
Lfct©T'fo5. -rftfr*>, %-fXts%7 7'<'<\ 5 1 
WAMitlAr^l'- f3tSrAW$*. Z<DArtf 

*&mf)%7 7 4 >< \ 5 2©^$-?*=.* 
U wO*=^3t*«ft*ift5J:$K» K-h%77^^ 
1 5 1 irft>Ii&*g5. *5iW*3|«»5 tffl*jt7r-r 
/<l 5 2(DjtttS:IHS-f 5, ft*>\ rrojtttSUIliAr 
>fcjg&!&5f*i*e»$-e-S{g 
#3fcw8Hi«>3teiS$:A2j*7 7 4 >< 1 5 1 ©A^iSi 9 

ff^©K£©ft£fiS£tfTft$r«£tToTfc«fc 
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W3 1 2 5 ijfc 7 7^1 5 1, 1 5 2©& 
ffiSHKEBS-B:. ±fE/X;U3 11,31 2f*)i;:#*ji 
AH 2 4 J: *3 IMUMWiW* 3 0 *% U !RlMfcE£l£ 
X 9 . IKfcK 1 7 1 it/1 7 2 £j£!i1-5o ft*!, C 
fifelMtKi 7 lfcitn 7 2*j*M», rftibSfcttsli 

1 7 lfcitfl 7 21CA rtfXU—fyt, fcSWiCO 

»{URl7l, 1 7 2«r»RS-rcjt7 7i''<l 5 1, 
10 152t**»*50|l|«rJ:9SIAlc»#S-e:5J:5K 
LTt> iv\ 
[0 0 4 4] 

£5ft$££SSfll-f*. 

[0 04 5] (1) §t#9lft^L9l£iet»B91fc.fc 

ntf, ?ta5p a po='7©(i&affirtic, 37rto3t/'7^ 

LfcWKMIi* fcoBflOKrRrtS J: ? ic Lfc 
©T\ £«©*Wfifcft«*?8tt-P#. ««§»?>© 

20 [004 6] (2) !S*3S2t|E«©*WtJ:ntf. » 

•5, 3t»ttJl«!IWtLfc91-*J:5ftItliftv\ 
[0 0 4 7] (3) »#^3lCffi«c©^lCj;tll;f, K 

S^ 5 §atft5. 
[0 0 4 8] (4) W#S4|ClE«0*lflK±tltf, * 

30 rtr— «lx*ft<, 37rto*/<!7»*{c»JtiS:LfcKI¥ 

[004 9] (5) »*Jl5lcte«croilB^lcj:h,(i, - 
^©)feS|!p D p © n 7 ©Jgtffc ± VBSf **> ^><tH*©)tlfRp 0 p 

wn, 7t77^/<«!:^iS8§rp , j^f6a^, mtox-m 

40 •tsrtTJK'^s, 

[00 5 0] (6) »#*6CE«lo36WKJ:ixtf» * 

ftlc/hSlcftS. 

[00 5 1] (7) IS*97~9lcfE«©|g^lcJ;ix 

if. mmk%7 7<('<b&mtto&ftLx&8ttz 

50 [00 5 2] (8) IS*«1 OftV^Ll 4lCfe«t©l§^ 
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So 

[0 0 5 3] (9) »#fl 2fcEtt©«5WKJ:fttf % 

«»t"eBft*«>l»*J ± B*r$*£ 
fifcS* 5 1 4 ««-C# SOt. BMfcttfc I 3ft 7 4*9 
<DBtiL J ?mtt®<0ft%£,ffi 0%R**$J} (iff * 5 . 
[0 0 5 4] (1 0) Htftll 3 J: Ji 10 

li\ *ft©**BSa» = 7iBiilc-«lclMbllSrdlilt5 

1 4 *s-e# 5 ©-?, o as J: tf£Wt*±tf 5 

[0 0 5 5] (1 1) 11*11 4\Zfc®<D%mz£h 

a, mm t^t7 7 ^^<t(o^nmitm<omn 

[lffi©»k!MU 20 
[El] *J6W»HlfieiHcJ:5ifc**»*7r'i'^o« 
B&Elo 

[E2] *m<»%Mmz£2>9ci%mmm<om 

B. 

[13] *»n«>||l|[fllcJ:««i«)ftlBA»jfc«ttBo 

[14] *35W©HI6«KJ:5jte*j8iKS^»R{gw«E 
B&1 0 

[05] *38W©H*«lcj:53t*«»a*^a-^o 
ffKH. 30 

[06] **W©S5*«lcJ:5«i©3t*«[tta*^a- 
/w©18l&l„ 

[1 7 ] *%P^roHte0iJicJ;5Sffitf»^p p BF B 1©^ 
Si5o»l 0 

[18] *«M©Hi6«tJ:5ft*^«*7r-l''<»ji 
[19] *»W©**«tJ:SiS^kBI<SBI»tto-««r 
[HO] *»W©*ll[WKJ:5«i«>ft4SUa«it7r'f 

/<§»&©«!„ 40 
[111] **W©Hi6WcJ:Sft4SriiJB3t77'f^ft 

[H2] *m<onnmK*z>ft®i$.Mmmm 

[113] «8WOWfc«tJ:6*»*Bffl*5?a-A' 

Ill 4] tt*©ft«Jt7T'f^©**H. 

Ill 5] K*o*W*Bi*7r'f/<*^ 
&*3c1-5#£©»)&1 0 

[Bi 6] «*o*»«*t*7r'f^tr**lllwiij 50 
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[117] tt*©3t»*Bi*7r-f^«r*»B{blcJ: 
9 MM" 6 
[«F*oRi«] 

1 7t7r^^ 

2 37 

3 * 7 7 K 
4 

5 ft3li£8§ 

6 S« 

7 37 

8 7 7 -7 K 

9 %7 4*9 
1 0 

1 1 %7 4*9 

1 2 %7 4*9 

15 Attl*Jfe7 r>f/< 

1 6 /<*/fr-i? 

18 Ar^ I'— !f %M 

1 9 $ftgfi 

2 0 Rit-m 

2 2 1Sffi« 
2 4 #7>gAf 
2 6 3t^lHlSS 

40 *-m&mm 

42 L iNbO. Jt*«(l^>f yf-lUK 

4 3 5^^7^*»tt^»iS@B 
4 6 JMMfrU'-tfH* 

4 7 SJtJR^-lHlK 

4 8 fl5S*r*3 7©*»«B 

4 9 <6ffi«T*=iT©)t^ifiSS 

5 0 jljjSift5p3 7 
5 1 ffiJB*r*=»7 

5 2 *-KS^ffl»ft« 

5 3 Ar«^ U-t* 3feAlt#fa 

5 4 '<7? 

151 Xl)%774'<- 

152 W*Jt7 7W^ 
1 7 1 ttftflg 

1 7 2 Kffcil 

2 4 1 #7$Af 
2 4 2 jixMA% 
281 ^77^^ 
2 8 2 3t77-<'< 
2 8 3 #7 /'I''* 
2 8 4 ±7r4'< 

3 1 1 tfZ&^/X* 

312 HX&A/Z* 
34 1 i&ffi 

34 2 ffi® 



(10) 



5-157935 
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3 5 1 as 

3 5 2 
3 6 1 
3 6 2 iUStfWi 



18 

* 3 6 n i£®#T*l (KJBff$JB) 

411 *- m&mmtm 

412 *- msmik® 
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341 ttffi 1 *7ff>' 3A2 
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351 (* 
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(B) 



352 m 



(O 



2 37 



(C) 




7 

6£& 



737 7^ 



8 fhV 
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[H6] 



132 Sfi*. 



142 oMU, 



441 

\ 

n 



451 



4 



nnn 




442 fcttfrf 2,2 Li!fbO.**&BxM@g5 



U U U U7 SA*?EI§ 

452 swa* j 

16 n'fUT 



17] 



50 RH«?*3?(B*r*nlO 



51 CSBff4ar(iS9r«BO 



53 ArWfftAJim 




5210 



52 i-rm&mmim 



'T 

_i 



48 AB^7<Z>ft«ft-ft 



49 ^tf*J70fi*fc» 
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1 *7i4if 



242 *'x*AS 

J 



ZZZ 



20 EES 



-4 e<ttt 



241 ri«A« 



23 o.n 
—I 



-54 A' 7*7 



-22 tlfiiff 



J 9 2 1 skoc.b,)« fcFKoc.BJ.o&rM* 
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26 



20 ££3 



.19 



!1 2] 



242 rx^AS 



7 V 
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1 5SJt<A* 





241 ri»XB 
23 o.r* 



5 fcHMK 



r 



x x 

XXX 



v 22 tefiffi 



25 Si(OC f HO»iPO(X,H.),tB(OC.EO.Ofi^tt<* 



[mi 3] 




5 *ma& 
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